The effect of photoperiod on diurnal rhythms of serum gonadotrophins, prolactin and melatonin in ovariectomized heifers.
Fourteen heifers, ovariectomized prepubertally, were used in two experiments to test the hypotheses that (1) there are diurnal patterns in circulating concentrations of luteinizing hormone (LH), follicle stimulating hormone (FSH), prolactin and melatonin and (2) that these diurnal patterns would be altered by changing photoperiod. In experiment 1 (Exp. 1) animals were randomly assigned to either increasing photoperiod (I) (n = 7) or decreasing photoperiod (D) (n = 7) for a period of 8 weeks. In the second experiment (Exp. 2) four heifers from each photoperiod group were assigned to the opposite treatment for another 4 weeks forming four subgroups; continued increasing photoperiod (II) (n = 3), increasing followed by decreasing photoperiod (ID) (n = 4), decreasing followed by increasing photoperiod (DI) (n = 4) and continued decreasing photoperiod (DD) (n = 3). At weeks 4, 8 (Exp. 1) and 12 (Exp. 2) the animals were cannulated and blood samples were taken hourly from 1030 hr to 0830 hr (23 samples). In Exp. 1, animals exposed to either I or D did not differ in circulating concentrations of LH, FSH, prolactin and melatonin. Concentrations of LH and melatonin but not FSH or prolactin were higher in animals during the scotophase than the photophase. In Exp. 2 LH, FSH and prolactin, but not melatonin concentrations were higher in animals exposed to I (II and ID) than D (DI and DD). Animals exposed to I had higher circulating concentrations of FSH and animals exposed to both I and D had higher concentrations of melatonin during the scotophase. Neither LH nor prolactin concentrations differed between scotophase and photophase. The abrupt switch from one photoperiod treatment to the other did not significantly affect LH, FSH or prolactin but did alter the patterns and concentrations of circulating melatonin. Animals that remained in the same photoperiod treatment had similar melatonin concentrations; but animals changed from I to D had higher serum melatonin concentrations than those changed from D to I. These data support the hypothesis that there are diurnal changes in circulating concentrations of melatonin in the prepubertal bovine female, with concentrations higher during scotophase than photophase. In addition, under certain photoperiodic conditions there were diurnal rhythms in gonadotropins. These data also support the hypothesis that changing photoperiod alters the diurnal pattern in circulating melatonin concentrations.